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Objective:
We tested the hypothesis that VTA volume is associated with the typical clinical markers of AD in a cohort of patients and healthy controls.
INTRODUCTION

27
The epidemiological and economic burden of were added up to obtain the total intracranial volume 177 and, in turn, the global gray matter ratio.
178
Volumes of interest were drawn using the PickAt- enced by head size, these were normalized to ratios of the brainstem. To do so, a brainstem mask was 195 created using PickAtlas, and volumes were extracted 196 using the "get totals" script.
197
Hippocampal volumes were calculated using 
RESULTS
272
Correlation models 273 The three groups are characterized in Table 1 . larly, no effect emerged after the MCI group was 294 separated into amnestic and non-amnestic patients.
295
In the group of healthy adults, memory scores The association between VTA ratio and delayed recall 314 only approached statistical significance.
315
Structural covariance of the VTA
316
The structural covariance of the VTA extended to 317 hippocampus, insula, and medial prefrontal cortex.
318
The structural covariance of RN and SN was instead 319 regionally confined to the nuclei themselves (Fig. 5) .
320
Functional connectivity of the VTA
321
In the whole cohort hippocampal volume (Fig. 6a) 
322
and memory performance (Fig. 6b) were associated between the VTA and the medial prefrontal cortex.
327
The association was very similar when immediate 328 and delayed recall were used as predictors. Fig. 4 . The linear association models between the VTA ratio and hippocampal ratio in the group of healthy controls (a), MCI patients (b), and patients with dementia (c). This is followed by the linear association between the SN ratio and hippocampal ratio in the group of healthy controls (d), MCI patients (e), and patients with dementia (f). Immediately below, the linear association between the VTA ratio and scores on the Prose Memory test (average of immediate and delayed recall) in the group of healthy controls (g), MCI patients (h), and patients with dementia (i), and, specifically, between immediate recall and VTA ratio in the group of healthy controls (j), MCI patients (k), and patients with dementia (l). The linear association between the VTA ratio and scores on the Letter Fluency test are shown at the bottom in the group of healthy controls (m), MCI patients (n), and patients with dementia (o). Although the figure illustrates linear associations, nonlinear associations were run as part of the methodology. Ratios were scaled up (multiplied by 10 3 ). Models testing the association between RN ratio and clinical indices of AD are not shown. i.e., the smaller the VTA, the worse these indices.
388
In human participants, the VTA-hippocampus (Fig. 4) . On the other hand, 
